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A thesis submitted in partial fulfillment of the  
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































7	 6	 10	 25	
Of	these	sessions,	how	many	






14	 18	 5	 11	
Of	these,	how	many	focused	on	the	
































Male	 Female	 	 	
8	 40	 	 	
Grade	level¹	
PK-2	 3-5	 6-8	 9-12	
15	 26	 7	 1	
School	type	
Public	 Private	 Other²	 	
40	 6	 2	 	
Type	of	participation	
Cohort	 At	Large	 	 	
34	 14	 	 	
Works	with	ELs?	
Yes	 No	 	 	





























































































































































































































































































































































































































































































































-.23684	 .99822	 .16193	 -.56495	 .09126	 -1.463	 37	 .152	
Pair 3 
Systems and Interactions 
Pre - Systems and 
Interactions Post 



































Energy and Matter Pre - 
Energy and Matter Post 
-.60000 .70892 .11209 -.82672 -.37328 -5.353 39 .000 
Pair 2 
Change Over Time Pre - 
Change Over Time Post 
-.65789 .84714 .13742 -.93634 -.37945 -4.787 37 .000 
Pair 3 
Systems and Interactions 
Pre - Systems and 
Interactions Post 






















































Discussion Pre - 
Discussion Post 
-.62821 .77475 .08772 -.80288 -.45353 -7.161 77 .000 
Pair 2 
No Discussion Pre - No 
Discussion Post 
































































ELs Pre - ELs Post 
-.53947 .82366 .09448 -.72769 -.35126 -5.710 75 .000 
Pair 2 
No ELs Pre - No ELs 
Post 

























































Cohort Pre - 
Cohort Post 
-.42647 1.11055 .13467 -.69528 -.15766 -3.167 67 .002 
Pair 2 
At Large Pre –  
At Large Post 










































































































































































































































































Measure	of	Agreement	 Kappa	 .799	 .065	 9.537	 .000	











Measure	of	Agreement	 Kappa	 .664	 .083	 7.160	 .000	

























95% Confidence Interval 
of the Difference 
Lower Upper 
Q1 -.62000 1.10454 .15620 -.93391 -.30609 -3.969 49 .000 
Q2 -.40000 .98974 .13997 -.68128 -.11872 -2.858 49 .006 
Q3 -.22000 .93219 .13183 -.48493 .04493 -1.669 49 .102 
Q4 -.30000 .76265 .10785 -.51674 -.08326 -2.782 49 .008 
Q5 -.54000 .90824 .12844 -.79812 -.28188 -4.204 49 .000 

















































































































































































































































































































Working in a Small Group:  
Observe the slinky at rest. What is going on? Use pictures and words to develop a model of 
the system. 
 
Move the slinky from side to side across the floor, first slowly and then quickly. What is going 
on? Use pictures and words to develop a model that describes the relationship between the 
rate at which you move the slinky side to side across the floor and the resulting properties of 





























Revised Task 1  
Working in a Small Group: 
Move the slinky from side to side across the floor, first slowly and then quickly. What is going 
on?  
Use pictures and words to develop a model that describes the relationship between the 
rate at which you move the slinky side to side across the floor and the resulting 
properties of the wave you create. Use the language you are most comfortable with to 
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